. To understand the 9 origin of the highly polluted aerosols, meteorological conditions, air mass backward 10 trajectories, distribution of fire spots in surrounding areas and various categories of aerosol 11 pollutants were analysed, including trace metals, inorganic species, PAHs and anhydrosugars. 12 Total metal concentrations were 3.8 and 1.6 μg m -³ for the high and low pollution episodes, 13 respectively, accounting for 3.4% and 3.1% of the total PM2.5 mass. Total concentrations of 14 ionic species accounted for more than 50.0% of the PM2.5 by mass, with dominant ions 15 (nitrate, sulphate, ammonium) accounting for over 42.0% of the PM2.5 mass concentrations in 16 both periods. During the high pollution episode, enhanced Cd -Pb and biomarker 17 (levoglucosan, mannosan) levels indicated the contributions from coal combustion, traffic 18 and biomass burning to fine aerosol PM2.5. The average diagnostic ratio of Fla/(Fla+Pyr) was
Introduction

28
Atmospheric aerosols can greatly affect the Earth's radiation budget and climate change 29 along with greenhouse gases (Gkikas et al., 2016; Xin et al., 2016) , and they have been 30 verified to have significant impacts not only on visibility/haze, but also on air quality and 31 public health, particularly those fine particles with aerodynamic diameters less than or equal 32 to 2.5 μm (PM2.5) . Highly polluted aerosols can potentially lead to lung In China, a number of cities have experienced severe aerosol pollution with an Air Pollution 41 Index (API) higher than 500 that is categorized as the unhealthiest level by China's Ministry 42 of Environmental Protection (MEP). Less than 1% of the top 500 cities in China can meet the 43 World Health Organization air quality standards . Power plants, heavy 44 industry and vehicles were reported to be mainly responsible for the occurrence of severe 45 aerosol pollution episode especially in winter when domestic coal consumption increased 46 significantly . From satellite observations, northern and eastern China 47 was reported to be affected by hazardous dense aerosol pollution the most frequently (Tie et 48 al., 2006) . The Yangtze River Delta (YRD), located at the eastern coast of China bordering 49 the East China Sea, has experienced many aerosol pollution events due to its remarkable 50 economic growth and accelerated urbanization over the past 30 years (Liao et al., 2014) , 51 especially the rapid development of heavy industries, such as iron and steel, automobile 52 manufacturing, oil and gas . Additionally, another significant contributor 53 of severe aerosol pollution in this area could be the open burning of biomass including 54 agricultural waste which tends to be a common practice for land clearance by local farmers 55 . Previous studies have revealed high levels of aerosol pollution and To investigate the effects of medium and long-range transport of aerosols on local air quality, 99 air mass transport pathways were studied through backward trajectory analysis which was 100 carried out using the Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) 4.9 101 model (Draxler, 2013; Rolph, 2013 ) with a suppressor current at 25mA were used for anion detection.
167
Cations were investigated applying 1mL min (temperature, rainfall, wind speed, relative humidity) were recorded at 10-minute intervals, 215 and were then converted to daily-averaged data and summarized in Table 1 . 
Inorganic ions
430
The ion concentrations, their relative abundance in PM2.5 and their ratios for the high and low 431 pollution episodes are summarized in (Low Pollution), while the rest ions such as Na + was not significantly changed.
454
Since the sampling site is located in an international port city-Ningbo, marine contribution to 455 ionic species needs to be eliminated to evaluate the inputs from other sources in this study.
456
Measured Na + was assumed to be derived from sea salts. Non-sea salt (nss) components were 457 calculated using the following equation (2) burning impact on local air quality would be discussed in section 3.4.4.
476
Other than marine-derived sulfate and nitrate, these ions may also be formed through gas- Additionally, it has also reported that high NO2 concentrations and weak photochemical 498 process cannot generate sufficient oxidants for the formation of sulphate (Hua et al., 2008) .
499
The ratio of (NO3 -/ nss-SO4 Low Pollution 14.7 ± 6.7 2.6 ± 1.4 5.9 Table 6 
